Comparison of different values of . From left to right, the first one is semi-Lagrangian advection while the others used of x, 3 x and 5 x for DBCM method. Smaller led to more detailed and turbulent surface. can be used for controlling the details. As level set was used for identifying the fluid domain, the underlying simulations could be slightly different with different values of . Even with high tolerance value, the result was still much better than that of semi-Lagrangian advection Fig. 2 Results of Zalesak' disk (top) and Enright's sphere (bottom) after one full cycle of rotation and deformation under different advection schemes (start from the second column): 1. Semi-Lagrangian advection; 2. BFECC advection; 3. Linear CM method; 4. DBCM method. The leftmost column is the initial contour. All resolutions used were 128 3 Fig. 3 Enright test of our method with a resolution of 128 3 . Note that in the extreme deformation, some details were lost and holes appeared due to the limitation of the resolution Fig. 4 Two simple 2D smoke simulations using semi-Lagrangian advection, semi-Lagrangian CM method and our method (from left to right) on a 256 2 grid. Using BFECC advection for mapping function captures the most details and the result is less diffusive than the other two methods Smoke simulation with fire simulation using DBCM method. Fuel and temperature field were used to simulate the fire. DBCM advected the density, fuel and temperature field simultaneously with the same mapping function and captured rich details of the distribution of these physical variables (visualized as smoke and fire). N c was set to 256 for χ and N f was set to 256 for χ R for DBCM method Fig. 7 Semi-Lagrangian water simulation using our method for advection of the level set. Our method is capable of capturing small details of the water. The resolution of base fluid simulation was 128 3 . N c was 128 and N f was 256. The bunny model is courtesy of the Stanford 3D Scanning Repository Fig. 8 Comparison of semi-Lagrangian advection and our method. Though the level sets were advected under the same velocity field, our method was able to capture many small details of the water surface 
